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*5fefW©«i«^TS3K:^$ ft. ccttiffiiW 
tttt CS + ) i (s- ) ^^&9ra£^I CS) 

m i & *&i>t*§ z * ^^tttx 

^*jo»a!Jio«.* »; rr * u rr^ - 
©watts 7* ^ ^ i ^iiuo^i*7t 

* WH © ^ ft S CD . 1 OOHf^M s DNA^ 

^£/£«**£/£-*-** rftts^^«9J ctBf^ 

c cDi; ? iz&m <* ft* ft«±fijcfe«> 
w c s * ] xtt cs- ) <z>7>^*£;£-r *. eft 

JkZf (S- ) *£;£L. fl£ T * -f * » C M ii 

^T»a«c cs] <*-tir*»ttRj& 



19 $ ft * . 

* V ^ * ^ U * ^ K CD -pn -f 7' V ? <i - £/ 9 ^ 

^cfc $ jg;£2ft*;&Bi£ n^^ei^^fett, -en 



JttW* ft* ««©fiBM CS) t±. ^ r> (zm^k £ ft* . 

C S • ) 5* AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC 3* 
CS" ) 3* TTTTTTTTTTYYYYYYYYYYGGGGGGGGGG 5' 
iB « ± U rf * u^-^ K/^ ^-liv 
7" 7 -< v - 1 : GGGGGGGGGG 
7* -7 -f ^ - 2 : A AA AAA AAAA 

H CS3 ^ ^ ti' D N A : 

zzzzzzzzzzzzzzzzAAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzzzzzzzzzzzz 

zzzzzzzzzzzzzzzzTTTTTTTTTTYyyYyyYyyyGGGGGGGGGGzzzzzzzzzzzzzzzz 

^^^^nt^St:^^, ^©^8^7*7^ -7- l X«^7 >f v - 2 i^w /'f xtii^ & ©fa ftJ£j& 

* & ® (D 7 * * f *) X X ? U * * KH'i ^RS(©#^TT DMA*' 'j > S - T At 8£ 2 ft » * . 

3' 5* 

ft* ft # ft * GGGGGGGGGG 7* 7 -7 - 1 

. . . .zzzzz2ZZZZZzzzzzAAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzzzzzzzzzzzz. . . . 

zzzzzzzzz zzzzzz zTTTTTTTTTT YYY Y YY YYY YGGGGGGGGGGzzzzzzz zzzzzzzzz . . . . 

7*7^-2 AAAAAAAAAA > fa ft ft fa 

5* 3* 
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3' 5' 
....Z222ZZ22Z22Z22Z2TTTTTTTTTTYYYYYYYYYY GGGGGGGGGG 

5' - 3' 

.... zzzzzz zz zzzzzzzz A A AAAA A AAAXXXXXXXXXXCCCCCCCCCCZ2ZZ2ZZZZZ222ZZZ. . . . 

& *u q> m m m • 

3* 5' 
zzz2zzzz2Z2zzzzzTTTTTTTTTTYYYYYYYYYYGGGGCGGGGGzzzzzz2zzzz22ZZZ 

B. V] e> M " 

5' 3' 

AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzz2ZZ22Z2zzz 

•ft < ^«**tfc«^^*W2 

± 4 O CD tl * © 4 > 4 ^C^^TVH T - 1SiC/2 i PI /x «< 7* U A XTtltf* S ffl It 

7*7 * - 2 5* AAAAAAAAAA * # ft CD # ft 

3' zzz22Z2222Z2zzzzTTTTTTTTTTYYYYYYYYYYGGGGGGGGGG 5* 

%r U < & f££ tltz f£fy I 

f#ft<D;S"fn] * GGGGGGGGGG 5' 7" v 4 V - 1 

5' . . . .zzzzz22zzzz222zzAAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzzzzzz2Z22Zz, . . . 3' 

7" 7 4 V - 2 5' AAAAAAAAAA M* ft <Z> ft 

3' zzzzzzzz2zzzzzzzzzTTTTTTTTTTYYYYYYYYYGGGGGGGGGGzzzz2222zz 5' 

dC£Tfff*ft* GGGGGGGGGG 5* 7*7^*7-1 

5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzz2zzz2zzzzz. . 3' 
m L < *i/cft^£rtc435 2 



_h 4 O <D 5* * 7' U y >7 7. H $ rt * £; & 0 IS £ * . 

5* AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC 3' 
mCi&ftZZfltz C S • ] 
3* zzzzzzzzzzzzzzzzzzzTTTTTTTTTTYYYYYYYYYYGGGGGGGGGG 5' 

3' zzzzzzzzzzzzzzzzz zz TTTTTTTTTTYYYYYYYYYYGGGGGGGGGG 5' 

llrt < £"j££*ifcft^£jSfc«3 1 

5' zzzzzzzzzzzzzzzz 2 zzAAAAA AAA A A XXXXXXXXXXCCCCCCCCCCz z 22 z z z 2 2 3' 

&V1 CD Sfifj? SI- 
S' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzzzzzzzzzzzz. . . 3' 
ttL < 2 *lfc«V^iSSt» 2 
3' . . 22Z2 222 zzzz2zzzTTTTTTTTTTYYYYYYYYYYGGGGGGGGGGzz22zz2222 2222 zz. . .5' 

3 . tjttTTTTTTYYYYYYYYY YGGGGGGGGGG 5* 

*frb<£0c$*Lfc C S " ) 
5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzzzzzzzzzzz, . . 3' 

mi * -f ^;uT*«$nfc*^4*%2 

bit a a 
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26 * £ £ ifi ft * . 

t £ * & fcb T £ * ;^«^$*4A:*t:S 
jR^liiSgtof 0;^Hitt4. W K » 
^<Mt»^»K $ *> © 6 tfv HJtttiJ^ft-c 

0 » « . #j i o~5 ochi^^^l^. 

fi #J o & S£ $3 2 n*ci><D-c?> ^cofiti^x 
oc^tt^^^^^n. 8* * it * * -r * ;u ® & * 



»BBB8tJl-274B97(13) 

o i — — 



1110 

2 1 2 1 

3 1 3 4 
5 1 5 26 

10 1 10 1013 

15 1 15 32,752 

2 0 I 2 0 1.048.555 

n I n 2 " - n - 1 



ffi CD ss tt K IS X tt * *; * 2 u it * K U y * - o 

n-^y^-c^^ '©««£ftfc£JS*ft*»A 

Bl W it M & * % & 9 * cd y ^ -7 «> y KffHH 

N A rlt ^ «J CD iS il ^ o 4$ PI ft 9 a - y f&ffi 
Vh XL {& tlfi L, X h£\r>. C (O J; -5 



as km re e& « . #a*»ttTSjwr * 

-*t:^A$n^ n-i C CD ^ a - 

- y ti v i§L&ynX tttt < s {IS * cDitHI $ nfc* 

^02-^©r7'f BO 1 t> CD * c |e H 

zmm& zwAtz it xk < ^i&cDjf a 

iii^L^^^^j:^7 , 7'f -7 - ffi ?ij ^ iM f i 

F/r a o ^ ^ ^ - c » a « m ® & ^ n t * * «* 
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ffl ' CAGT ATCCG A 

re8Ma**r*«fc-3catR*n* (Wx.ut-cac« 

ATCCCA. . " CD/Jn^^ titS^ffi^J i "7 y ^ IT lr> ft 



«RflBa ^1-274697(14) 

Z <DW t LXHindlll *<K?IJ " cgaagctt 
CAGTATCCCA. . . " ^ ^ £ /c *6 Kl JjD $ tl x C 

£ T /h £ ^ © S ti Ji & © a t * . Jju x £ *x 

tz JS £ tt i8 m <0 m 1 * -i 0 & © /> -f /«i -f 4f - 

-T * £ £ T § * . ** V Zf 7T ^ * '/ *K * * 
* Ktt»«**l4^* DNAfiMiEilKlWiW 

TfeftcftRttttt'. c*t£t£> * »J / ? - -feffilJS? 



jzCD^x^T-r^-f ^ v <r tf&m £ <* n # © 
x. c ©?s#^jsri<i#* c <t o« t>a*TT 

^ *? « ± o k?o s ft * ^ % £ -t*- * * to i* ft fz 

75 4 -r-*«fflUT»KftUfcDNAK:»UT 
£J?iSTC:<!:#T§*. CO^i^Tii. - a © 55 

£ * mo d n a atazyii 
t nil's tz±z < z z t . zcDjjtk 



t^&ft*> a^^tctiitoasrci^T? 

ti * o> K Ji] © — t I, T *fl If W t: ^ B2 * -i- V 

K 62 ?'J (iflitfrn^-^-, 'J y ^ - . zx — V 
1 oXttM^®7'7^-.05'*^ 

^ v -*iS»D HHtt? ttfr''f£ttft AfiF* 

^ k * . 
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Mils £ C T & 2 OO^^ 'f - fcU — 2f © 7* 

i&«9© uT©aw*mfcr c 

£.7*7 -v - tiros' Kis^Tiffl 12 StfcKfr 
(b) tOi?r7^-(DttS4**^* 



» BBSS 61-274697(15) 

-7- v 7" (a) £>7*-5-f^-&Ccfc*). X v 7* 7" (b) 
JIL. C "3 IT 2 O©^^ ~ ffitBtffiS^^ CI© 

-en-etLtrti. **)zr*9\s** kV ; f t ,/© 

H*) i2O0+JCfilCfi«^»*? (CCD 

* *i -r n t* N rr^-fT-© 

$ HTf * ) L to ; 

(d) lWK + #fc*£ © 

* ©k+#*e»x * v r (b) £x~rv 
r ( C ) *) js u ; 

(e) X -r v r (d) ©£/£ <&©&;£ 2 -3 © 7" 
^^^-"^teSUTs X t* v 7* .( d ) ©&j£fej;6< 
W*WK**^TttO c *«fc$CL ; ^LT 

(f) ****Vyh<tLT©A7-yr (d) 

©^/iEfe&^^fvr (d) <n±f£fye>i&%:ft%t 



r^^-^U {£M L tl 3< h X -r v 7" ( a ) ^ 
£ X ~r v 7* (d) ^T^tS*)iS*r; 

X f" v 7* ( b ) £ X v 7* ( c ) It # H *f 
iffl # 4> < <t *> 5 ® Ifi *? Jg U T . JiH* & «5 £ 

jsic-r *^to^^i?tt« © + 

TilKa^T^, X^v7" (d) ©&;£!&# 
WSXttlifiiOlf/cttf £ © fflj |/| £ H . 

7" 5 *< v-©3 f ;ifc3Sa<ft*JJ©— J3*S ^ ffl ©&& 

J**©**©**"-* v h K fi a © — JB S tit © 

T]ft«J©t£i£©ffiR#*. * ©3' *&a^**jjeD — 



Ml 3^*^-*Cin£ 4*£©i8*I 

£*i*asttKjij;£*r-r*M i 3 & & ant . ti ft & 

?0K:#»W<C7 - a-7"t*DBH£<D»;7 h 7 4 ;u ? 
-^A-f/ij/^ x"* L to * C £ IC J; |sj £ *" £ 
a^T§i, 

*-tf«&it{£?. ©ttffl&tf/XiiWtttt pJ 

ttiBa^%>»^n*DN a * titt* una info. 

©J»SS&»?3*. #fftz?iJfflT& *««©«;&<#*? 

& © a < « n # 3* a 15 m & m ^ t & m © 

*.Wf It tt*Jlll««:Jfc^ or - ^ ^ -fe 

^ T . ^~--y-7-b^T^©s ft « © & «5 * ^ 0 
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ff J J* D N A ^ O ¥f XtfkJktf / ^ ^ ^ # 

?f| © ig $1 © & © *■ y ^^-^IP&tfflrXteR F L P 

$ r 14 £ jnj a< # £ l « ^ c <fc k: «fc *) I* aj 

4 ^HtC&tg IT »i y 2 f * (polyiorplic) 

#f T * . *I v' ^ ^ ^ v w p ^ £ * c £ ^ 

fib © )tS «B "C 14 . & * © D N A * « ? II ft is ** JU £ 
titlL. *c*K:^*SJS*^f -5 C ©*S^ 
«fiC*lB"C**^^*^ KR*ft ( tff * Uf 



y « > ^Stmt*ODN A^fi5c439i:3AL, C ft 
* M ^> »f & c>' « » * ^ iJf * * ^ tt tt * co ith o 
» a <c ffi * ffl ^T#»-r * . :oRtfrotf^ 

JbOMZW. 5 EI &3 ^ L T £> * . 

m 3 IE CD * -r ;P & £ ^ L IE fZ CD JK I* T tt - 
tirK 54 i*« © ffl ^ 4*1£ © M PR ^ y K * £ i/7--if 
£ lift T ft. tt«Jr3 ftfcK?iJtti&«T S *^©^* 

fc & £«J 4^ ^ x y K * ^ u- 7 - -fef CD ^ £ t 

ft Biotechnology 3 3&1008-1012M^ 

ie » $ ft t t> * * 'j ^^-*ii8t$«*ffl^ttt« 

ft C ct *>< T & ft . a^*]fl!$#Jfctt*-*'afc-y 
itfc* ©# 6 3 K y CD i^©i&£*4©2£{bKcfc*) 
4r«^*^DtyoRI-c*4. 5£ 6 13 14 £ 

(poly-orphisn) *I # + © IE # & # ifo. 



i®^ - ^ a y ifl ^ ^ © Sfi ?ij T & © T . 
— *&iU4iE#ifite^K ©*#?£•** ft_Jde I 6|5ffi© 

&&fc?-<DVi&tZft&-r © Hinf I gp 14 

E * a* r . 35 7 SI M PS SB ft ffi IB! k: fc 

9^^^^£ft*^#;*<^^^£ft^^ft7*n- 

:/*ffit*TIE?&©0 - ^'DfyDNA^t'J ^ t 

-Wffir,a«rft:#fc*^-r*>©'ei5ft (ro-y 
x ini ra 9 tt * © s as » © a a< * m pe as a ^ £ 

l<D***-C<5«I«OS«l;^/i< ft # © * 

^■3tCLTit1iI?n/cDNA^^f4^n. -7 -< 
*nfcm-7 , i7i-A'*<i4. W tt . 2 * 
tH it © ^ Jft * ® 'h frc fin i * fc * k: ^ > f/^;^ 
**i^K<Z>#aETaaE*JitfT (3 5 - 4 Or) 
H A T Z> . P ^ Dde_ I D N A * ?S HI Jfc 3 ft fc 
Dde iBfiTRiaSt, ^ ^ 3 ft * ^ ^ "7 - 
-rX h tC « m l> tz & T T . ^ 



Muff - /ab:yDNAiOil«#i««iaHs? 

n»fflLfcini2cbHu:frte*5rcr. &*^Dde_i t4. 

ifli $ ti/: D N A i 7 ^ tl/: 7* n - 7' <!: t i 
tfL $ ft /c-r * T i, ? x * BR &! 3 -tir * d cb 14 T ^ 

t4 c © ^ £ 14 x 4# ^ © > ^* + ;u ^ r ft ^ © 

*»^*^xi4jui«#jfii»»ifli»K*w-r*^^ 

Wt*4#S0DNAgfi?lj0K^^^^-Cfl)#^ 
Cfc*)^aJT-r^w<i:^T^4, Cft^l4-9-;u : t^ 
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v. ^ ^ 5 i? 7 . -b «; 7*Ottfflx JJF l£ - 

;p X ^ £> fc- - /u X . ^^'JTCDmiSi/X^r^^ 
A (Plasmodia.) ^ CD i?F . "7 T 

- tc-^^ & ftfc#@#tf=-m 4, 358,535^-1*. 
tesfcti^.m © &mm <a^mtz d n a ^ 4 y *) y 4 

7 r a - ^ OS *r © fUl IS . « & t, £ 

C ft £ & 3 ft* D N A 

*4i^«5C«kT*4. DNAJd;£f^uf5£ftlwN 
0'HMf--> 9 y & tB r Z m C TpIH <t T 

p v^#frf?63.879^tClE*K£ftT^* £ -5 C 
»lf«K:7-<^dftfc7*o-'7 F *«ffl^-5C0«:^ 

tf. A^^fSteftSft*. :o^a-r{^ 



K 1# II tfl ffi Kl IS *fe5&<* (chroiogenic) 

sffccfcoteuicSft*. C © ^ CO Ik & tt ffl fU T * 

DNAifJiffii^^C^^^^ft^T-a-T'^fcfi^ 

«r*(ociH**ft*«fi*ii8ac*««r*c 

7 - A 

H 

- Y - (CHi) i O C (CH,)x O) „ -CH t CH, - N - 
{C»S^L^t^^yjLL/:ra-7*ilTt^(. 

;:^Yi^ o „ NHXiiN-CHO> x li i ^ 

* . ^lt^C^^-f-7-Alii);^077 7 
CH 3 



0 0 CH 3 

CH 3 



7*7 7 U^/iK^tts ^5-^*-7-v^tCJ;*3 Bioc - 
■ , Biophys. Acta , 697 « 1 - 5 H ( 1982^) IZ 
6Ea*ftTlr>*<fc-5c " ¥ + v r © ib * SI « ' © 

36 & 9i o * ti ^ * -f v ^ >f -b- - 9 ypzmity? 
c ft <fc 5 n ft x * a a> i -5 m « i£ 

ttSM*DNAS&fec«fc$*ft*Mk&T*. a * 

L^^D N A^f fggl (+:;u^;u7 Xi.) & 

-rti/i^. cft^o||^^|-c^:T6D/N---byhti 



&CD * * * KfiM^fti 2 5ig£fcfK£iJ 
5* CCTCCGCACCGTCACCCTGGATGCT 3' 
3' GGAGCCGTGGCAGTGGGACCTACGA 5' 
(ATCC;rt>£#£ft* PBR322 0 4 7 g&ft Fok 
I^JPSftfrn-Ji^^^ft^) £&CD<fc?^2#£iL/c„ 
4 7 S^tt^#££-£/pBR322CDFol L _ I HHbfe£{K 

y ? ? y FitomTfitz* 

#gjfco T P BR322£ Fok I TrSllif 4 C iC J; *) 
«fflL/:r7-f 5'd(CCTCGGCA 
CCG)3* £5' d(AGCATCCAGGGTG)3* T *> *) . jffi # CD 

2 5 mMO'J yK* 'J 7i*i 

{b^h'J^A^>^/^^$S<Ji^(pH7. 5) 3 3 
V l £ 2433 f3^;uCD_hj£©#7*-7-f-*'-K 2. 4 
e 3 ^ ;uCD P BR322CD Pok I ffij ft . 2 2 ^ y =t to 
Oft+i'ATP, 2 2f ;^;u©ft+*>CT 
P : 1 ^^0f^+'>GTPi!>'l 
^ JU £D T T P £ flu * . 

r^^-^^ 8 5rT5^rJUB»L, ^ a * r ^ in 
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Ltz. E. ^ - 'J - D N A ^ > 7 - t* I 0 ^ u 
1 5 ^PaligfT $ * . 7*<A/£*lrt:&j£% 

W y if e ¥ tz # * ti *■ o mi JfiL £S KiL tc W r 



«R?!B3G1-274G97(18) 

i . r 7 h: ^ - p^jS 

& CD 2 CD :** V -T * *> V * U^-f- K7' 

5' CACAGGCCACTAACG 3* 7* 5 *i *7 — A . & 
5* TTTCCTTCTCACACA 3' 7* 7 - B 

t > - ^ g WfcSfrfr^fifc^ 
t* a - 6* - *>" t A JU V - X & ( Tetrahedron 
Letters 2 2 « 1859 - 1 862 It (1981^) K ft o T 

-<*-9--*-SAM- 1 titm LTMmLtc&JL* 
5*&frfrb&&Ltz%? U > K — #: * iiatS 

l/c. c o 3r & s > ? ^^/l/>^>'4a-ecD^ , ;^? 
4*HT^y/ h 7 V - ;p * <£/8 *r * $fc v 
*ftKi'>'> 7 $ J f »; s> v iz cfc & * + y t: 

y * # A, T ^ * • 1 * ^ ? JU<D Hf ft] it #j 3 0 # 



& *) . Jfc h »J fls © IS! tZ » & T * i? j* b * h 

ft7v*^*AKH«tf*MST4l#ffllILfc. 
fl#£z£i£-?ifc*)&fc£,. — & # & if $ *t *: >; 
f-' * * •> V *r * u- ^ K * £ tr it fK © £ * 
5 5 ti:±^$^, 5 Ifraif # Lfc. 7 V * ~7 

^ IZ m m /C • 3 0 Jiy b / ca T 9 0 # ^1 12 5\ fk 
»**T>^ 4^^^ttvO K^g3t7*l/ - h ± 
O U V + K ^ -< y ^' T [31 3£ L • ^ K ^ ^) 

. d CD fg 7^ * T 7- v 0 R P 1 8 * 5 K A* t;K 
P H 6. 0® 1 ^§t&7V*~*A|X8r&4 3 7 - 

It 26On«0 ^^.sSiKT ^- ^ - ifi W V 7 ^ 



^ >J rf g ^ 4^ > U jf 5^ ^ u± * LgJiffiitii 

3 1 P 7 -< ju L tz . C ® 7 ^"^L/:^^fe^ 5 0 # 

2 0 ^ cd * v r £ y y 5 ry^o*- h ^ •>* 
^ 7 ? a - -e it is /c • ccD^r^-e it tf^s^tt 

•r ^ ^ u ^- ^ k <£■ 3? ^ u ^- r ^ m it 
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n . d n a n 

A . hffttS!!DNAfl)tii}H 

^ ^ ^ ^ X-rv h 7 - ^tZj; Proc. Nat. Acad. 
ScK CD 7 2 «5966 - 5970M^gS» S ft^fctfr^SI 
i^T-fe;u7 -f y»oit4 (k a~vy ♦ :>* j. # 7- 
v ^ . ^ ^ - ^ ^ h h >J - *^A 

^bs G M2219 c i L fc> * £ ft * L fc • 

jE# © £ - * # afcTyitg^a) 1. 9 k b © Ba» HI 
Wfr * 3 ^ ^ KpFCll ^ £ Lx . P BA322 © Bai» 

HI g&ftK ft A O ( V "< o y £ © Gene 9 & 287 - 
305 M (19803O). 0 ^S^r a - -/i^ 

4 7' 'J ^-f t;c<z>W?Jttt* * 1 & 

CF$2fl)Ii>Vy, % / f- a X, 3£ tC it 

{£^©5' © 7 7 y ^ ^ ^ (flanking) K^d^^C- 
( o - y £ © Cell 1 5 *1157 - 1174H) . Z <D 1? 
n - y tepBR328 : HbA £ % ft If & tl ATC C$ 
39.698^ <h 1984 3^ 5 ,3 2 5 B t£ ^ g£ £ ft *r * 



»Baie 61-274697 (19) 

J&-T « 1. 9 k b © Ba« H I Sfr >^ 3 X $ KpF12 4* & 
Sf $ ft x JiifiOiflS^n-WfcSftfc. d©^ 
nr - :/ tt P BR328 : Hbs £ £ # If h tl . ATCCm 
39, 699-$!- £ LT 1984 3* 5 ^ 2 5 3 {C»8£Snfc. 
#I^«5i/ 7 X$ K £ E . 3 - 'J - MM 294 
(ATCC^39,607f) ^^S^«ll> 

$a ^ b * • 

C . ^ a - y 3 ft ft a :/ jJH£ ^ © Hs t II 

€ ft-F tlG>£:m& 100m g "C£>*pBR328 : H b A 
£Pbr328 : HbS £J£&T 2 0 JMftP Hst II ( ~ ^ 
-O^^KAMt77*it) £ i *> t£ 1 6 I* ThI 
3 7 r v 150 m MNaCU 1 2 m M © Tr i 3 HCI (pH 
7.5). 1 2mM©HgClx ^ 1 m M © C? it X U 4 
Y - >U (DTT) 100 M g /«1 © ^ ->i&vt T 

5 v (b s a) fcllftlfc. *fcj£4&tt:*ft 

■enpB8328 : HbA / MsJ_I I & P BR328 : HbS / 
Hst II £ £ ft It * . 



ffl . *JJ ^ 2 - "te" © iliJS g JE& 

6 0mMg£62*M;^i*. 3 0mMhv r *-T 
•fe -r - h & 1 0 mMSK^^'^>"> A^tt.' 

p h 8. 0 ommm 100 m & ^ 100^3^^07*7 

-< v — a (d (C ACAGGCCACTA ACG) ©K£lJ) > I00f 
a^;i/©r 7 ^-7-B (d(TTTGCTTCTGACACA) © gfi 
£ij ) ^^'lOOOfn^iKDft+^ATPx -r * * 
♦> C T P . x^+^GTP&tfTTP^-^t^ 
,u 4 ©?£ &£• #n x. . H K ±l at L- it n T '2 © D N 
A ft © 1 * fln X- /c . 

10ju*©£bHFttSDNA (SIS I ) 

0. 1 f 3 * ;u© P BR328:llbA ( S I& H ) 

0. 1 f 3 q& ;uCD P BR328:HbS ( S £ m ) 

0. 1 /U©pBR328:HbA/rts tl I ( £ |£ IV ) 

0. 1 b*3 * ;ix©pBR328:HbB/«stII ( S j£ V ) 

^ISf^DN A ( J£ j£ VI ) 

f* ^ ft * «• fit £ 1 00 r T 4 # fcl Jta Jfc L 2 # IB 
t f ^ T '/p if) U n © & E . 3 - 'J - D N A # 



*Jra*-*. 0#HMfn* -e©^r^^ 

^S1U> -4? U / 7 - -fe? ^& An > -^LT^iS^^* 

«:o^Tti4EI3^*9iSb/c. 

^ 1 * A ^^©flSL^^SJSi5©S^©^^ 1? 
© m *) as ^ ft S l& I R n © T y 3 - H 4 

vOD') y h^*, p H 8. 3 © 0. 089 M b l ) 7, 
mte&tf&frlfotp'C 2. 5 mMEDTA4 3 "C% 1 2 
% & V 7 9 y ;t/7 ^ /I'CjlIx.fc. c © y ;u * 
2 5 h /a, 4 NFra«^i4c^ ^? -ti- . S^Jl^ 

7. 4 T 3 0«©7*-PUi»T$ 3 xSSPE. 

5 x t-' y ^ & y Jk & 5 % © K x *> /i> IS ^ ir v y o 

5' d (TCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAG) 
^t^;. ^2i«s SIS I &CK Q ft ©^^a $ ft /c 
1 \t 0. 1 f 3 * ;i/ CD 5 8S^^©^H^^SfritTx 



*<d r> i r> cd m & ± & y * - y <t m &) $> 

0^a04plOSi£l©«T:*-5. U - y 4 

H? 'J / 7~t"T7^^$ *UtpBR322 <~ - 4 V 
2' 5 "S V '< H * 5 V & ) 0 F ok I ( ^ - W v ^* 

4 ^^gosisja^ftn £> u - y 4 £ -T ifi 9 & 

& ^ A/ "C H * . 

mv&zr y 4 -? - 5 fcT 3 * JU&ljajLtz. ?2 i£ * 4 
»W 100r KJraj»l,S»^B? L fc. **HF*t3 f 

•3F rf- * C T P s tf- n Pft+'>GTPiCfff 



?*iaBatJl-274G97(Z0) 

- 3 * p - t t p . tcft: 4*tto^ i// -Wrfr* 
#n . « W « S » 1 0 m £ T £> *) Jg ?& B£ 
± 52 O fz m *} T £> £ S SS ^ 1 0 # IHMt ^ Hi- fc . 

»i S v - fS tt 6 0 t *c 2 0 # Gil fln «A f * ct 5*c 
^n^.SJC&n-VI©SJEG?ft4//^^v 0. 089 M 
h';:*$H6£i£&ai«U 2. SmMEDTA^-^i 2 
H # y T £ V ;i/ T 5 K 4r & an x. . Z <Z> >f Jls% 
2 5#iH/«, 4l^r H 1155vi4c^^^. 

*. p - y l tt#^Stgi&. U - y 2 ti^fS n . 
^ - y 3 ti&Jfc ffl. L'-^Ji^J&IV&tfu-v 

^^r$#:t<>. EI^^x tSftDNA^^^&^n* 
9 4 ttSWWrfr tt. JSHO^-^ory y D N A 

<t rt<#^ * (^*f?^-y2CDpBR328 :HbA . U 

- y 3 0pBR328 : HbS & l>* U - V 5 CDpBR328 : 
HbS/ Mst M) . Mst ll CC «fc SrfiJfcttpBR32B ; HbA 



* 9 4^s^ee?u^Tyj»fL. 

tttt^. cntC^Ls PBR328 : HbS CD 9 4 g *f 

ffi?4 tt r ^ x $ k a< m a 1 1 iT?Mk$nt^^jiff-ii 

r . («£^T»5Hc^rJ;-3«iJ««K:fiJfflT**. 

m 4 Eltt 9 4 jgg*f£?r]*te*l*- * 3 * * ? n, 
CD&mfrfc*7f;'f £ * . PC01 <hPC02tt r 7 

-r . 

Tjk T b T 2> £ . 

1. 0 a 7<f£n^72.<Z>&bi»DNA* 
100 tT r? ;i/0d (ACACAACTGTGTTCACTAGC) & CK 
100 f 2 /UCDd (CAACTTCATCCACGTTCACC) ^I^T 

<o£ot£ loo v & a>i$wLizmm 2 *ttz. 



'J y& 

3 0aMpH7.9OM/X7*r - h S lli jft 
6 0mM^K^h'J^^ 
1 0 m MSS(7 ^* ^ •> ^ 

C ©r$?&^r 100 r t 1 5>r«1#n# u . iSil^ 2 5 

*c CZ.T If X 1 ^ P«1 ftl L, . ^ © ft D N A jji "J > ^ 

- -fc? © S XS ^ 2 5 r t 2 # ToUt x' * o ft Jra Sfe . 

0 tTs 1 S + 4 9 tuff 
oTv ^ -^ofyi|jc^o))fa© 1 1 OS S SJr 

^ » <P M s t n 6P & £ # 24 0 ^^^ti5£^JcD 
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^^t tOT^i. CCD&^IJte. Nco I . Hinf I 

ft pg m s 1 1 1 m PS 6fi tat ^rA,Ti* * # 

p H 8. 0 "C > 60nM$Kt FHAx 30 
raM P)^7tf - OmM 6*62 T * 

^ A CD&^^J C 0. 1 tT3 qE ;UO P BR328 : HbA * 
t/) £ . 

100 f 3 ^ ;U CD d (GG TTGGCC A ATCTACTCCC AGG) 7" 7 *f ^ - * 
100 tT a ^ >UCDd(TAACCTTCATACCAACCTGCCC)7* 7 - . 

#1000 f3^;i/CDf^+->ATP, x'^+^CT 

P. ■r^^i'GTPfttfTTP 

* # t; 2 // <©»«A*fln^Lfc. 

WKLfc. mWL* 100-c T 4 *B1SDJ» + 
?2^rei^inL,. *CD&E. 3-«J-DNA#iJ 

M^tz. 0 #IWiSfT*4K *CD&rg7fcA 

<z>8Sftu Jta&v #sjk #v>7--t:cDg$;rafttf&: 

Jfc*£fc****/t,*3EItft*>iBLfc. &i£*fc 
- 5 t: 3 * ^ & m *. tz • ?£ * ioo r -e 4 # Pal 



»Ba03Gl-274B97(21) 

;u CD or - 3 1 p - 7^^$n/'cft : f ^'J # * ;7 U 
KH'i ^K&OMiMaLCD* ^ -/ - Wr Jt * Jffl *. 

. mte&)te®m*< i o /i £ -v 3 m at -t se © is 

*) T & * £ £ * 1 0 # frl ii Jt £ ■£ * . >K 7 - 
•fe'5Si4ti6 0tt2 0#r B Tta&-r*<t5*c7Sk*. 
2^£CDT';3-h ^ N co 1 . Hinf I ft Zf Mst l I 
TrlHfc L „ p H 8. 3 CD 0.089M MJX7tr-h 
& Si & . 0.25mMEDTA+Tl 2H*'J7^j 
^7 5 Ky^CjDifc. y ;i/ £ 2 5 # ;u h / cm T 
4t#P a "!12^&fJj£-d:. ^-h^^rf-^S^ftSL 
ft. & 5 mitT&%.ikfih<Z>± - h 5 V * f 5 7 

L . ::7u-yitt*?fi«(^ u - >- 2 ti 8 

(**{&CD 240i3£tt) . 
u- y 3 li Nco I (Z ck £ W it (131ft # l09iSg**) 
\s- V 4 It Mst lltZ* Z rg«S(149ft# 9 1 £ £ **) 

U - y 5 tiHjjli I tdcfc * rBffc(144ftCF 9 6 
E £ > T <6 £ . ^-h7*>'*^ 7 7tt 240S £ 



£&aj-r * * * sew **-r h © 

5'* CTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGG 3' 
^ * .» * ^ * ) RS 0 6. fttfRS 0 6i3-?0 

3 f GACAGACGTCACCTCTTCAGACGGCAATGACGGCACACCC 5* 
0 7 tit tr^i^7'n y ^ t 'J ^ 

RS 1 0£x ^^^(2 (I) CD#?££tj£oT£j£ 
L • 7'd-7'R S 0 6 li> -e® 5 t'n ^ 
7 0 m M MJ if j & < P H 7. 6 ) x 10mM 

rtgCl, > 1. 5 m M * $ VftO' 2. 5 m M V * ± 

x UK h-;b*«t-^SJ^^fi4 0 a £ 4 *iit 
© T 4 * 'J X 2 U * * K * ± - -fef ( - ^ - -f V ^ 
■5 y K j* << * -7 ^ # ) ROf 5 0 t'3^;i/(0 r - 



3 2 p — a t p (^^-^ y f 5 y Fia-^U7 

^t. ^7200 C i / $ y i »M -fr ^ C i ^ 

cfcO^^^L/c. ^^5^2 5 mMEDTAT 

100 M Z tZiMffi U . h ') X - E D T A (TE) & 
ffi (1 0mMh'J^8l«i«, 0. 1 mMEDTAx 
p H 8. 0 ) t:i;l)¥»i{t?tlfcA'^7y K^O 
1 h1 O Bio Gel P-4XtTyiS0f*^AJtT-7^ 
7 -T 4 X <b ^ Molecular Cloning 464 - 465 S 

(1982*) MS23KUTl>^Sr^^tE£oT^15b/c* 
7^^$tl^7*a-"/tt> h 'J X-iK - E DT 
A (TBE) 8ifiHt (8 9mMhU, 8 9 m M 
m &t ^ 2. SmMEDTAx pH8-3) ^18^0 
^n^'JA-TI h' ;U (1 9 : 1 <D 7 # y JU 7 
$ K : B I S i aM t 7 v K ) _hT 500vhrtC T 12 

0. 2 «lOT BH9rtt 
43-^ — Hfe^^T 4 r Tfgtb $ -it fc* 
T c A tfc ft tt it ^ 14 ^ 4. 9 c i / $ 



X ^ £ . 

*g ff5 & £ g> b hVy^DNAtP^ai 

HffWtCXr v h -7 - £ <D PNAS 7 9 ^£5966 - 
5970M < 1982*„ Mol t 4 ~o ) tC52©©^?i 
R^ 7 -7r 4 X £ <P Molecular Cloning 280 
-281 H ( 1982^) C22«©3r&*«ffl 
Molt 4. S C - 1 RO'GM2064 CD V y '<f$&fr £ j§5 

Mo 1 1 4 (t A -7y. ••fe^-f' 
*'>*MJ-, GM2219C) ttlEtft CD 0 - <?' a fcT y K o 
V*T*q&«£0c©Tttffil&T&»)* t LTATC 
C £ 1985* 3/3 1 9Btd^Fgt^n^SC~ 1 i* 

E B V -Z&'Sg.m £ ft* B IffigS^T * . GM2064 
(t a-7y . $ - ^ y h • -b rt/ f* y 

GM2064) itlfell^* 7 d b* y CD it ft * 
(HPFH) tCOC>T*^ ^^^TiifS^^ 



»BBBBG1-274G97(«) 

ffl * S $ *1 * £ " X tt -5 - n far y if ^ K ?lj ■£ 
^^T^ttl'. ^XtDmm&ltl 0 H CD 3= J£!& Jfc 
it^tt'R P M I - 1 6 4 0 *P £ fltz . 

Etm$Lmi&nfr h o b ^'nDNAota 

RW©ti«tBlft* + y^- (AS) ^ £ © C H 
1 2 i^^;^tifcK^iI^«^^;u7 
T ffl * - 9 =7 v F <D 'blim&iQ) *< h 5 j+ . ;i/ 1: 

V ff±7^ £ f§ rt: . 5? y-sr;P^<9Q Proc t Nat. Acad. 
Sci . 7 5 3S5553 - 5556M (1978*) IZfcmZtlT 

* U h m * /< 7 < - a - h SB ft * h VV ^ D N 
a * *jg 53 L . 

*HIS*> 5 bICD h V * - B D T A -NaCI (TE 
N) & &i & ( p H 8 CD 1 0 m M h »; X % p H 8 . 
1 mMEDTAx 1 0 mMNaCl) c£C?g&£ 
0. 2 */«l©rnf>f 0. 5K©SDSC 

iSttafSa^MJ^fcO. 7 M tC JjB x. . * U T tffl 
«»%*SfiTl-2l*rafg*^c«£-5U*:. 



1 3 Oiit^Hi^ »i>t^DD7t;i'A 

3 OalTte&U. &^x*y-;u-c 
-it * . ^ U H^2alCDTEJStlT«^W»&S$-e. 
RNaae^O.OOSaw/alKlfln&rt:. 3 7 *C T 1 
I* IB) M it 3 -* & > D N A * n S CD *7 ^ J - ;u . 
7x;-;i//;nD7t;i/i*, & t>* £ n a "7 * ;b 

$ fz • D N A * 0. 5 m I © T E & ffi «[ tc H *?. v5 $ 

> 2 

MJ X Hffifll ( p H 7. 5 ) . 5 0 m MNaCU 10 
mMMgCl: . 150 b* n ^ ;u©6d£'J 
d(CACAGGGCACTAACG) CD 7* 5 *f -7 - A > & O' K ?'J 
d(CTTTGCTTCTGACACA) 0 7* 7 v - B ^tt'KiG 
1 00 v & CO ^ a r§ « ^ T L . 
<' tz ft ft 100// & &coifi;ito-ctii&U1z m 



& D N A o If ^^;M<*fi)3Xr 

v 7 fr$> & m *a © * o 1 5 4 ? )is&ft -? tz. 

( 1 ) 2^1819 5tT)ft/ny^ty 

14 r ^> • 

(2) 3ft y n v ^ -fe y 0 t tC^L 

t" ^ £ -5 tr r ^> . 

(3) E . 3-'j-DNA#U 5-fe'l 

l{Jift+^ATP, -r^+v'CTP. t"* ^ 4- 
£/CTP&tfTTP*nfftl y * 71/ * # ^ 2 

^ O « * (lOmMh'jX ( P H7. 5) . 
5 0 m MNaCK 1 OmMMgCl, . S.D r 4mM'>"^- 
^"XU-r h - ;i/ ^ ^ « * » ffi «[ 41 ) ^^^L^ e c 
® # £ E Jfc * 3 OtiCt 1 0 ^ Ph^t o fc . 

1 30 ^/ £ T d5 o /c 1 
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ro-r&^Dde T XHInf I tZ £ Z ifl 03 1 tz ¥ S 
2 5v-f^n»; v h ^0iH$S^ tlfc^rV D N 

*t:SfiSt/c. lO-r-f^nUyhA/ (154ng 
©VV ADNAiI^^©iiSffl||:^tt) * 1. 5 
• ^a^^-^'^^An. fit 2 0 P £ 

7^^$tl/:R S 0 6 rn-7'0.02f3 
0. 6 MNaCl 1 0 T A # a »J „ I- ^^f 
H-^CrS^L. IS^^S 6t:©S*7'Qy;?K:f£ 
Lt 1 Itrsl^Ofc. I 0 7* 

d v * y ^ * :/ -7 - 4 t -f £ a ij y h ( o. 8 
e 3 * ;u ) an *_ . Hci oa-WBUiafltT/w 

7" "J ? 4 -fe" - *> a V * & # . 5v^ny v |. 
;UCD 6 0 m M««C1 ,/ 0. lHBSA&Cfl ^ * CD 
Del I (1 Olttx ii-0^7^K/M*7 
7-) £ J&tJ X v H T - - V V ? t$ tlizD N A* S 6 



HUf I (1 0*15, ^^-0^7^ KA-f^ 7 

7*) * flu *. > J£ 3 0 # y * * - h Utz. 4 

fclr6*0. 2t!0 ^ n d 7 ^ -JMUl 18 
^OStS^^lfc (4 5niOy'MDNA) * 
- 7 t -SE20G 3£E4*CD 3 0N#y7^'jA/7^ 
K © 5 - $r (1 9 : 1 . A'U 7 n C & ffi L 
ft . C CD V" )V * 7' n ^ -7 ju y - ;P 7' - & # CD fft 
A # 3 #J © to iff ^ h 3. 0 c fj) < £ ? 300 >Jf ;P K 
T 1 NFfyj^SStfcfft;* . \% V^COSJjdS© 1. 5 cm 

it m *) Bfe * *l . «f}Oy;uiJ:4 0BI-7 0 "c T « 

{t^^ v - v vim* tiz • 
«.^~vti4 5MO^*i$n/;y/ADNA* 

^■^-Clr^. - y A tiMol t4 DNA^-v U-X 
B ttCH12£. U-yCt±SC-l^r. X ^ - ^ D 
#GM2064££- A, 7? ^ 4 . Mol t 4 tt v fffl Kl S /c *> 2 



SCAATi^ CH12tt. ttBS2 rt: *> li©^ 

£ 1 as© 0 s ifl^2^*wr*fli«ttBa* + »;T^ 

£ © K J£ ffl & <AS) ^? 9 . * U T S C - 1 

SB US s *j 2 a t: - o ^ 1 ^^ir^fttfftEKjfiL 

^5^'afya2?i]^^t^f. * if * a 7* « M 

^h^t *> * * * * ^ - «: 0 * iie^ttt 

DNA^©^#:£L (U-yASitfB) s H in fl 

-crass n** r ^mi^t mj^-h, 

( u - y A ) &^f'j7.0^^itlltt*i^ 
StJfllKi^^-oT fls* ( u - v c ) ^i&EMd 



6 

d i *C < £ fc h DN At(Z>4< ?fS3*Htl>«V^ 
^ T 4> 0 • 

2 0 * 4 ^ )U -V ft m L tz . C CD 2 O^-f^^ ^tC 

ii^ K ^IJ *< ^ - ^* p fcT y CD S *f ^ {£ ^ 41 
^& ^ £ ^ 4> © T H x 10 *I ^ n t£ tz • 



A. ^ h 0 - ^' n y A ft ifi fc^ ^ ® 

l. 9 k b^AgP^^-wr^^Jt 1007 a h^e;u 

CDpBR328v 500 C i X^^T*^^-cr- 3l p - f 
**:>NTP£5 Of & 1£ Ji& 0* 3 

T lfc#/7^-7 - l IQQjJt 

(D3 OmMFU-7tr-F ( p H U ) > 
6 0m MftSt F * 1 x 100m M * X lx ^ 

^^r^^L/c. 100t:tcLT2^J!jn^ 
L x 2 5 ti:t 1 ^^iflL/c. 4. 5 IMS* <D E . a 
-»J-DNA^'J> 7-€ I & C50.09f 
fcT □ 7 *■ X 7 7 ;-f*jBitRiSiR^fti»iTe 

D'li'ttMrioiKiu * omKfc* 2 5 

ftn&tfJEJ£(D1^^^£9 0|g$igLrt: # tf; 

-f ;7 ;kz> & x 10/f«CD7U3-h«ft9dlL- 
1 // 4 CD 600 m M E D T A £ fln x *: . * ft ft * x 
9 DfflM(Dhn#t/ - F2&.CK2. SmMEDTA 
* . p H 8. 3 T 1 4 X CO * ij T ^ V /l/ T 5 K V /U 



JL T? 2 4#^h/ei, 2. 5 I* Tel T # tfr C tz . 
8L f£ © ** T U rt: ¥ frVt > 0. 5 u k / » 1 CD j| x 

t ^ j* * m # l tz • 

N a< * ;u & £ S * L > y*<*4*/i,*®BJ# 
fti&^T *> * i£ 

P«oles/10* £ -0.01 ((1 + y) H - yN - I) N 

cfc -5 it *ft*ttx y ^0.619 

B. #7-'*- * N T P * 100^y^;bro 100 

^^os;jc£?§?Str^n^x Kit 14 7 -o^^n t>T. 
* * * * ^* k « * ]R g a 3 ft * ^ fc Ja # tt . Jr 

2 7>r a li*lftx**T&£*ff ih£-*x 5 7-Cx H$ 
-fy?* -tr- «> s v^n ^ tz. 110* 



1 je* £CD^^lfilfffT/U-7'$ y (2 5 »g/«l) £ 1 

£ CD il >X ffij RR g* Jfc ( H in fix Mnj I x Mst lU 
Nco I) *Jjn*TftjPK#tfrLx 3 7XT1 5 I* |BI 
KfcZltXltlZLtz. P AGEtt. 

^^Jli^ttv pBR328 £pBR322 CD*i* CD #r£-^ig 

« * * fc k R ^ fc r 7 ^ ^ - * «^ r * W * 

A. &cD r 7 -f "7 - *«»^pBR328CD 130&&*4 
WM-^SHasr^xLiH^ttHftW? A <h[ig ? 

*ClSX3*&*) iS L/C 

d (TTTGCTTCTGACACAACTGTGTTCACTAGC) & O' 
d (GCCTCACCACCAACTTCATCCACGTTCACC) 

b. fro? 7 * -7 - %m^tz z tytftitnskw 

7 A t |3| ^ J; -5 CC3|J&£|« J} g U P BR328 cD 262J& 

2 0 ^> T $> -7 . 



d (GGTTGGCCAATCTACTCCCAGG) &. 
d CTGGTCTCCTTAAACCTGTCTTG) 
C. k M-^Ptrys^Sitfe^^^OI. 9 
k bOWA^^c^V 1007 ii» h ^ ;ucDpBR328cD 

Mst i i»^fc«i*aajcDj»a!<bUTffl^/£ja^tj. 

WoWWTliWWr^fiC^tt^-,^. M^x fj^ffl 

d (GGTTGGCCAATCTACTCCCAGG) & ?>' 

d (TAACCTTGATACCAACCTGCCC) 
D . 1007 x1 ^ ;UQpBR322 CP N ru I ffi it 
^^liitTMlK 100^^CDSJ^^43T#^'^ 
**>NTP£ 2007- J *Jls{*m 
- LTpBR322^)> 500JttS*JITr)t L 

fcfii^w:«*« 7 b ^HWccltK^if r> it. 

d (TAGGCGTATCACGAGGCCCT) & t>' 
d (CTTCCCCATCGGTGATGTCG) 
& If Tel 1* 3 7 r T -t >f 2 0 ^Ti -? 



. m '& <t> n /\ 4 v' v tr 4 -t* - > » v ti 5 7 t; -c 
1 5 M \t tz. ^.S^ikW} It A KT 1f v - X. >f to 
Jb T f t . 

9 

t> CD T * * • 

A. Nru ! T L /cpBR322<&3t 1007^A 

d(CGCATTAAACCTTATCGATG) &tf 

d (TAGGCGTATCACGACGCCCT) 
©7*7-<*7-s HE-tL^n 100 y ^ /P CD & x * * 
:> N T P N pH8®40nMHJX. 20mM 
M K C1» . 5mMi/f ^^l/^f h - /U&tf 5 ■ 

fc. coiS^tt* loor £ u l ftfflanM L„ 7k 
m 4* 2 3t, o, 5 Kl ffi fii L * & 4. 5 * fa © ^ 



d(CGCATTAAACCTTATCCATG) & 

d (AATTAATACGACTCACTATAGGGAGATAGGCGTATCACGAGGCCCT) 

^ a it <* n . (2*iorH-7^0) 

2 6 * 0 \s* * V tt P BR322K bttl*. C *l 

■*-*>COT,. C*l£. pBR322^^©7 5ig£**&?!l 

2 o o&mm&mt. t s i&m&ymw&mt 

1007 ^ A h * P BR322;6- £ i£t£#m&# 101 



i&HttfflT* *. T7#y>*--tf* ioijg£*f 

Ofc0^IOtT, pBR322?i> £ 1000JS£**®r>t * 

d (TAGGCGTATCACGACGCCCT) &. 

d (CCACCAACACGTAGCCCAGC) 
D . ±12 9 C t H ft © H5* **i 0 ig L • (I L> 
* 'J zi % 2 \s* * V? 5 A 7-iLTT5eo^O> 
d (TAGGCGTATCACGACGCCCT) & 

d (A ATT A AT A CGACTC ACT AT A GGG AG AT AGGCGTATCACGAGGCCCT) 
*tt/8 UT 1026*?»r#*iHSl,A:. 2#icr 7 ■ 
-(■7-02 6 * £ U * K t*pBR322^ ti^^HfT . 
Jtte0T7ra^-^-£^-f*>0T£>*. d CD 
7-n*-^-tt % pBR322 7&* <5> © 1000SK*f»r)i «C 



3fc ^ ^ ti ^ ft t # :g s& # ?m & * r ^-^K 
K^i * i* a -r «s fc to Kteffl ^ ti ^ • 

-^foM 1 0 

^ ^ ^ $ v K*«/|>£-fr&fca6Kl*X h « K (n 
"ted) -fe v H/;7'H7-^j^t^:i^ifi 
tR-T Z h <D T 2» * • 

i? !4 S * - a f >- It iJt * tc o ^ t * * « 
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Om^trtflO £ 7 <^'<t ~> K . 1 0 ^ g C D N A % 
n 200 tT 3 * >U © & it © 7" 5 - > 

d (ACACAACTGTGTTCACTAGC ) & 0* 
d (CAACTTCATCCACGTTCACC) 
100t; t^fOOdNTP*. 100*4 
©3 0mMh i ;x-T-fe-r-h> 6 0 m M fi* 6* t 
MHAs lOmM^t^XU-fh-n/.&tf 
1 0 m MSK"7^^ i> 100 X CCT 1 # fcl 

jTO**bs 25tCl » BIT If * UT 2 fffiO 

iS L fc. 1 0 v l <D&fr*&&r&&%)fr h Wl. *) & 
L * 35 £ 1 0I3©te*i©*:«>©t-Y;?;i';£#:©# 

d (CAGACACCATGGTGCACCTGACTCCTG) JkXf 
d(CCCCACAGGGCAGTAACGGCAGACTTCTCC) 

cn&ii. ±S2T£j££ iio&£*4»rJt + c 

®&©10Es]©-9-<<^;M;t. l 0//<(D7'j3- 
JtS2L^#r^4 ->NT P 100 t ; £: 



?*BdaB61-274697(2i) 

* 5 * - 200 t"n^;u^^-C9 0 I to Vf I, 
h *) * - T ± * - HX^i^tC^^t^diC^ 
*3 &Jfc-t * C £ £ S4S*i*ttJ:te©ffl[*? 

(3#J©DNA© lOOt / 5 J~ tZ 
CD N u •> - 7* (FMCtt) T a - x y ;p Jjn *_ . 
J* it x t S> * A £ * T 4ft K ft, L, . 

mi OHtt. £#&TS£;ft2*/cft*&©iS>) 

;*;*-*>©-£**. U-V'ltJ^^MO-^-^-T 

3 H^^O^ft^DN A ^iflWO fifrtC Dde l 

£]£©T';:i-hT*>*. U-y4tti*tt#]filSK 
Stfc £ - ^ a br y*f Sifted CO^T * * Jg^ifc 

Tab^ti h D N A £ii*g©3U^ Dde I "CfelL//; 
£ £Ja#£JiSB<bii^*£xt©T V n - h T*>* 
( I* « « Uto. I* $T jfii # £ it 15 * ti ii 41 $ 4 gfi * 
iZ_Dde I gutt*^* /X^) . l/-y5tt^O«? 



tt&j£©7'J:2-hT£>* ( Dde I \t 5 8ffiSj^ 
©UHi4^«5^2 7i£gfct£:U ; 3 4E£*J©S/r 

K-£^&-r*> . u - y 7 «ig^i^_Die i -v &m 

t/; t/ - y 4 (Dtt^cD? 'J a - ht*^ (5 3i 

fflUt |-DNA0l7On/7i»^^|3 

/c#£tt. #j500,000 f&K*»*i-r * C i ^AIT 
& * . cm*. ::T2otot'j^?^i/^f k 

4. 35 1 ©* v Hi nOS»**SrJt*i&«L* * 
L T F*J Sfl © * x htt-bv Mi . mi OSIH^f J; 
•p H f£ f lj C & fcB T £ * 

^■?-*«^Ti0fflt4*i£tt, M *- ^ t - h 



© P N A S 8 0 ^ 278 M (1983*) StfUT'i- 
£ © P N A S 8 0 ^4045H ( 1983*) IZ S2 3£ $ tl 

n-roA^yj^^-fe'-^a y © ^ a !& tc IS * 

1 1 

*&tt. &#© D N A y;^^©^^ \*0 5 5 >" 

©^H1*Mr»4,358.53S ^ C 82 tt $ n 3r » * « 
t'^-f yftjn/cAO'^wt'-^s y r n - 

•f \X s - 25 *< ~ fi tli i /x ^ D N A C > ft © X 

> ^u^sift - 4, 5* - 8 - h n / f- >\* r v -7 u 
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¥-(CH«>«-0 CCCH«)«0) r-CH«CIUNH- 
xttfYtix O, NHXt±N-CHO. x 1 ^ <^ 

f a - 7* ± CO fc: * ^ ju m <Z> kk ft IZ B < x v V /< 

< X 7 r * - C<k S ttfelS n* 5£ (C 

1 2 

5' -CTTCTGcagCA ACTGTGTTCACTAGC- 3* (GH18 ) 
5* - CACa AgCTTC ATCCA CGTTC ACC- 3* (GH19) 



«fSJB3Gl-^74697(Z7) 

£> * • ^ 1 tt t h fi - ?' a fcT V iftfe^© 119 

1 8 & G H 1 $ Zm&Ltz & 
3i**tlT^** G H 1 8 t±s ft«iffl«^/<C 2 6 

s 21 *t g> * y u * KT^^rta? Kjvst i 

SSIJ^f LTl>4. GH 1 9teIEttKtl*jftfj-r& 
Hind II! HHS«tt**A,TC**. ^ EP it x DN 
H^fesaa^rH ^ - ©f!*I^fcfi*#^2JS!K3?»J*■ 
1 3 g) P st r t Hind i 1 1 $!PRgM£tc:kt LTfB 



TABLE I 

GUI 9 

— — * CCACTTCCACCTACU_LCiAa|CAC 

CTTCTG ACAC A ACTGTGTTCACT ACCA ACCTCAAACAC ACACCAT£GTGCACCTGACTCCTGACGAG A AG'TCTGCCGrTACTGCCCTGTGCGCCA AGGTGAACGTGGATCAAGTTGGTGC 
GAACACTGTGTTGACACA AGTGATCGTTGGAGTTTGTCTGTGGTACCACGTGGACTGACGACTCCTCTTCAGACGGCAA rGACGGGACACCCCGTTCCACTTGCACCTACTTCAACCAC C 

CTTCTGEIiligCTGTGTTCACTAGC * 

GH18 

P* t 1 

5' CTTCTCElSSifcTGTCTTCACTACC 3' GII18 £'/>';*-7'-7-f*V- 

5' CAG laAeCTTI CATCCACGTTCACC 3'*GIU9 'j y*-/?^- 

H i nd III 



t/;l70o^7AOt h f S D N A (Oigfli 
^2 0 * >f * ;Mt -*/c J£ £ J# Ifc <Z> 1 4 # <z> 

1 * - - ^'n t'y^^SWt*^ 

^ffl£j?i^, 5' -CTGACTCCTGAGGAGAAGTCTGCCGTTA- 
-CTGCCCTGTGGG-3* T £> * 'J * £ Ix * K/d 
-7-R S 0 6 KI_ki£<D * >J iTv-^jm^^fflC^T 

^ •< y ^ 4 x $ * * . Km/*, 4 7 y ? 4 & - * 

•g Dde I C J; »J feSlT 8 J£ £ * 'i * 

:oi(lfli4H*ii3 0 % © * y 7 9 y /u r $ k y 
^±t^j»l. * - h 5 & * r 5 ? * - -c&mt 

Is tz . 

fftiflUfitiirH^-PCO 3 (5* -AC- 
-ACAACTGTGTTCACTAGC-3' ) S. t5 P C 0 4 (5*-CC- 



-ACTTGCACCTACTTCAAC-3* ) (Z J; * itf ffi £ % t§ £fj ^ 

1 OmMrtgCl, . 1 m M D T T . lOOmM 
NaCl*>£j£* fciJpgfSffift (pH8> icHrgj^L. 
_PAt i &tfHj_ndin -cmtctBftLfc. *©rBtt 

*< - V y - • t y /n 4 itt^^A^l!§^ P st l 
/H_i_ndIII T rlHL £ titz -« 0 # - H13«plQw© 0. 3 
v4?af?,L£^ i 2-ct — flfc i* IS L rt: . 

»; - 7 y rm^rx^o 

BRL*»&A*T?**E. 3-'|-»JM103 

*>. R «c » S *l fc . MIL&teVktmm-r Z fc«>© 

-fifete^ A. 7 ;u h y K: «fc »} Messing, J . Third 
Cleveland Synposlua on Macrotio I ecu I es : 
Recombinant DNA 143 - 153 W tz\ & & £ KT Z . 
B?t*zt&%L&'&}*:. •* 4 o y y 4 )U# - &m H 

- - y © * . x - y ;u tg ife _t K # L . y < 



>v 9 - £ . 0 - d e y frc W H tfj tt > £ £fj 

5' -CCCACAGGGCAGTAACGGCAGACTTCTCCTCAGGAGTCAG-3* 

F/o-yRS 2 4 K J; 
*>»»ILTs £ - ? ° t" y If A L tz. 

7^;^-lir^7-PC0 4T|$J£*I&£*L. 

-T is - a y * 2 [j - xy^' 

I n «v r u - ^ ^ v # t y 5 - ^ /x 7' 'j ^' 

L tz . 1 206 tiS © ^ U T - K T 7 - ^ ( 9 V T - U 
7 5 - ? ®£&(D 9 Q %) fry* v 4 v - IZs^ 4 7' 
V ? 4 X L tz . 1 5 0 7* ^ - ^ ?b< - a f y k 

PAT* a 



TABLE H 



Na 


n a 


#A£S 
/X L- 


If ASP 


0 - * D C > 

» A SB £ U "0 


1 


28 


25 


246 


1 


2 


29 


18 


222 


2 


3 


11 


26 


180 


0 


4 


24 


20 


192 


5 


5 


22 


27 


185 


5 


6 


39 


21 


181 


3 




158 


132 


1206 


15 



**$ftfci!Wt*fft4r7-^cHt4 ^ 
-^□fy»A8U***t*r7-^a)^ - 1 5/ 
1206 x 100 - 1.24 ^. 

■f Z7 5 - 2 <D% = 1 5 / 1496 x 1 00 =^1%* 

ir7-^jt}t4fljfijnfcfiM*ifti 

7* v - ^ 0 5^ = 1206/ 1496 x 1 00 - 8 0%, 

* 7" 7 ^ v - P C 0 4 i 7' U ^" 4 X L K t * 

^ »; r - ft y 5 - ^ . 
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? 7 t - u -r v - ? . 

1 PS W a & # g V 4f ftf 

3 "0<D 0 - f n t: ym\£7 5 - 0 £ 2 -^<D 0 - 
<?' a V ^fcfey- =, - $ 47*7^ 

nfcTyRJrJt^^t/Ml 3 ^d-X^(?(Z)DNA0 
MiiIIrfi{btt»»W/j: 283igg*4»r#*£r * ♦ 
Mat ! I rlHL CD & . 

^ ^ 7" ^ ^ ^-£©*PIt$T!2b-**: 2 O © ^ a - 

-i:^U ^tr- £ tc ^ 3 j.hoi.bioi ii3« 

237 - 51 M (19771?) C te «K 3 n fc « * - v 



«rfaB3Hl-^74B97(39) 

/ n L* y 7* n — 7* i y\ >f "7* D ^* ^ X *Z? 5* -J> V K 
«U 3^G>£-?'nb:yPSte:?n-yCD^-<:2b-? 
. 2^0{th©:7 o-yii£ a bry^n - 7' 

*-*'nfc*y»A«**t/C<fc *<MBB**tfr 

fi^il-T*^/:. f 6 <D ;f a - y fcU 0 - f n 

ch7!><7K£*lTV>£ a - a fy| I«J U T & 

-y tz . 



yo^A^t^'o f y £ij £ W L T v> . 

^□-^.y^^^-^nfy® 267 E £ *f Sff )t 
£SH*T*t^i&£-s Z to 9 n - - V ? & * * )U 
X^-7**:>K5&<i8«XflK:#i9E ( 3 7 TC T 1 0 

SP j £KJfli*3E-r*c:i^-r&. Skhla-dq 

- D Q - 0 ilfcT© 240JS&fcf#rK- * o 

- V \t -? Z> Z <h h T $ fc . £ £ T CD i@ *S tt 
1 0 M yo CD is S 3- X Sl> 7 * * h' <D ftl£T 



3 7 t H L A D Q. - ce Rtf D Q. - 0 

^ £ - >?* u t: y D R ~ 0 7" 5 4 - tZ&^T . 

$> tz. SCHLA DQ - a7*7-f /ft 

r * 2 0 % £ T ® * a - y L . U^A^ 

-^nt'y^a-y© 1 K WffiJfl * £■ ^ "C lr* 
. HLA DQ-aS^DQ-^ifif£?^D- 

W T * -3 /c. 

x»w i 3 

* 31 * « «: * f^fm 4 jsiw©2o0t >j 
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(TN10) 5 f -CCTCGTCTACTCCCAGGTCCTCTTCAAGGGCCA- 
AGGCTCCCCCGACTATCTGCTCCTCACCCACACCGTCAGCC-S' 

(TN11) 5' -GGCACGGGCTCTTGACGGCAGAGAGGACGTTGA- 
CCTTCTCCTGGTAGGAGATGGCGAAGCGGCTGACGGTGTGG-3* 

(LL09) 5*-CCTGGCCAATGGCATGGATCTGAAAGATAACCA- 
GCTGGTGGTGCCAGCAGATGGCCTGTACCTCGTCTACTCCC-S' 

(LL12) 5 " -CTCCCTGATAGATGGGCTC ATACCAGCGCTTG A - 
GCTCAGCCCCCTCTGGGGTGTCCTTCGGGCAGGGGCTCTTG-3' 

(TN08) 5'-TGTAGCAAACCATCAAGTTGAGGAGCAGCTCGA- 
GTGGCTG AGCC AGCGGGCCA ATGCCCTCCTGGCC A ATGGCA - 3 * 

(TNI 3) 5*-GATACTTGGGCAGATTGACCTCAGCGCTGAGTT- 
GGTCACCCTTCTCC AGCTGG A AG ACCCCTCCCTG A TAG ATG - 3 1 

(LL07) 5*-CCTTAAGCTTATGCTCAGATCATCTTCTCAAAA- 
CTCGAGTGACAAGCCTGTAGCCCATGTTGTAGCAAACCATC-3' 

(TNU) 5'-GCTCGGATCCTTACAGGGCAATGACTCCAAAGT- 
AGACCTGCCCAGACTCGGCAAAGTCGAGATACTTGGCCAGA-3' 

rM^-iLTTge^ryr (a) IZ&m&Tr; 



?fB3H3Bl-274bl37(30) 

TNI l &m ^ T It *c « 

n . -b 52 - h I ^£cDSi£r!l"£^:£2 m 4*7* 
9&tfL L 1 2 «1 JjQ . T 12 <Z> 

sxf v7* (b) TWB&^^-r o iz . 

nr. a- - h n^bCDSi£rg^%i^2 ^ ^7*7^ 

~ T N 0 8 SitfTN I 3tCflnx/c. T 52 7' n 
^-/^l 5 * ^ * If ^ C *L £ £ 9 . T 22 
X 7* v 7" (c) Tttl^^^t^Tt:, 7* 5 -< "7 - 

5 4 — L L Q 7 S"/ L L 1 4 ^ fin . T 22 CD 
7*n 5 * ? ;Mt I** C *3 . 

TSfiXrvT* (d) Ufcl&ZTR-r £ 7 tZ x 7*H 
h ffl ©4*ftiSIitI*f4. 

#2mM0f^4>>ATP, ^ + C T P . 



r^+'>CTPRtfTTP ; 

3 i»Mo*x?yri!ttir4*r7^ - ; 

1 x ^ 'J^ 7 - -if ( 3 0 m M O h «; X 

mMCDS^v^^ C/^i,, 2. SraMO^^^XU 
-f F - /u > ; 

1 ) Z*»7k*T I 

2 ) ^fi#*fl 1 

3) DN A#V > 7-t* t^y - BJi 1 I 
( 5 HU£) «SlU 
4 ) g^SjfcCD 2 ^r B 1©illf . 
^> fi£ £ . 
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*IBS 0361-274697(31) 



a ) 



b ) 5' LL09 
5' LL09 



5* LL09 



TH10 



5' TNI I 



XXXXXXXXXX 



XXXXXXX 



XXXXXXXXXX 
+ 



5* TNI I 



5-' TK10 



^XXXXXXXXXX 



~* XXXXXXXXXXXXXXXXXXXXX 



5' LU2 



XXXXXXXXXXXXXXXXXXXX 



5' TN11 



5' mo 



^XXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXX 5' LL12 

J LL09CO5' ±1112 <D5' £ ® M <D & $H CD & 



* XXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX * 5' LL12 



c ) 

5' TM08 * 

XXXXXXXXXXXXXXXXXXXXXXXXXXXX <■ 5' LLI2 

+ 

5' LL09 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

* 5' TN13 

(b) «tf5|t>^r H Tx + ~A 

5' TN08 * XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 5' TM13 

c ti it * - h m e>*kmfy~c $> z . 

d ) 

5' LL07 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 5' TN13 

5' TN08 > XX XXXXXXXXXX XXX XX XX XXXXXXXXXXXXXXXXXXXXX XXX 



! 5 ' T N 1 4 

I (b) (c) ifsJb^rHlX^-JU 

5' LL07 

^XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 



XX XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXXXXXXXXXXXXXXXXX XXXXXXX XXX* 

5' TNI 4 

JBJLTsftS (TN Fitted) 
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tfflfS^S C - 1 (CTCC it 0082) li. 1985^ 
3 M 1 9 0 v #EU 20852. > '/ - 7 y Y *H a v 
4? k: >U/* - 9 u - V V 5 4 ~f 12301 IZ m & f * T 
> y^V^^-f^"'*/!/^* — • 3 U •> m y 
(ATCC) CATTTSiff R L 8756^ 
S C - 1 © * ffi tt . ATCC 
i*#«ra3SUAo>-^A • 3 - U — > 9 

ffWaWJIW^iltH^frttcSR 122sfc&tf-e 

r ***©^ - (37 CFR U 

886 OC 638iriBiiL.T*t,-> K(£-,TlfePB*# 



/c t> rt> £ r v £E i$ L v * ft v tfliSL^i 
^«i^?I^Si*:07'^ v - cd WSKJfccDttf 

- u\z yco 9 4 & mtt&<D&.?\]%7f:T b 0 12 & 
^^'nt^illK^OU k b CD B a« HI»fM-^^ 



t* 7* 7 X § K ( P BR328 :HbA <*: ?K £ ft £ > # 
£ft*i:I59 4 «er CD i» « * ^ r A flS X * * A 

$ ft* * j ; r * y a>t 5 Koy^owt 

m 3.H «U PBR328 : HbA . &tf/?-^'ab:^CZ> 
a«#!fll9£»jlite^ © l. 9 k b Ba«HIflr)t££- 
tt^7*7^ 5 K ( P BR328 : HbS <b "T * ) 43 

♦I^tf^-* ') 7^ 'J /t/7 ^ K4r A"* *l»M CD* - 
h 7 7 *7 %7jk pBR328 : HbA T *8 *I <* 

ft * *< § 62 ?9 ^ Mst nc^^pfis^ftis -e^T 

PBR328 : HbS T if *3 £ ft * -4 £ 6S ?lj :*< EI $ ft 

~^ffl^^3^--f^^C-P^T. fc h 0 - a t: 
V CD j?f g CD 9 4 ler K ?lj 0 if W CD /c 26 CD # »j J 5 

*>CDT*>*, 

M 5 EH*. PBR328 : HbA O 240«er & W CD 4 



ft tz * »J 7^ 'i;u7 * k cd y ;u & T ^ It X £ *3 . 

- h *< n co i c u - ^ 3 ) . Mst i i 

(U-^4) H in f I (U-y5) tCcfc*)7g^ 

$ft^. L' - x 1 li^?f ©S^Ts is - y 2 & 

j^iSCD 240 b p CDi^^^#A,TC> ^ . 

^ 6 M It x Dde I R & Hin t I #] PR §M& fa! £> ^ 

K ) 0 - ^' a t* ^ » {s ^ CD 62 #1 « ^ T t CD 

COtr>TcD 1 ^JfeSti^de I g^fiCCTGAG) 

H 1 n fl gg to; (GACTC) CDfiia^-^LT^*. 

^ 7 Eilt. 4 0 »er 7" a - y' s $LZf (Z D de I 

c < jnnf iMtsHX^i v> zjE-m 0 - ^ 

ab^cD^^^^rS^cD^^^^t-t)CDT^^. 

^ 8 EI tt . m 7 EI i H IS 4 0 ier 7* a - 7' & 
tC Dde _Hj_nf I #1 P& fi* £ * « ffi "T 

t> CD T ♦ 

m 9 m « . him. r d - 7' ch cd -f 7' «; ^ ^ -fc' 

- > a y . & CK Dde I eh H in f I C £ Z&$ttbffi4t 
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x r v *j a r & a $ n # v t ^ »; & r $ k cd 
Kl^ti^ 6 k © n u iz-^y^o-xy/Ko? 

R^^-fkO-Cfc*. C CD 3f: K 12 . 110-b pifttg 
&/£#JCD "9- 7* - 7 -7 ^> ^ h 0*8*1^:*: U v CCD 
^7"-7 7^Vy Mi 110b p»T)trt<D^^^^ 

; x a -.4* U"f -> ■ y 

i5 *n £ 
#a± « * a 

#S± Oj p ag £ 
#H± B ili « 



F1G.1 



TTTGC TTCTGACACA AC TGTGT7CA CTAGCAACCT — 

AAACG AAGAC7STCT TGACACAAGT GATCGTTGGA 



Ncol Hlnfl Hstll 
V V V 

CAAACAGACA CCATGGTGCA CCTGACTCCT GAGGAGAAGT — » 

GTTTGTCTGT GGTACCACGT GGACTGAGGA CTCCTCTTCA 



CTGCCGTTAC TGCCCTGTG 
GACGGCAATG ACGGGACAC 




FIG.2 



FIG.3 



9$RnH3Bl-2274K07(34) 



FIG. 4-1 



0 ...ooaciaJTc cttacatttc cnctaoc aactgtgttc actagcaacc acctgactcc tgaggagaag icioccctx a ctcccctctg gggcaaggtg aact tggtgg ... 
ioi in [21 hi *« iei hi iei in ioi hi 221 

0 • . .GGTACATAAC GAATGTAAAC GAAGACTGTG TIGACACAAG TGATCGTTGG TGGACTGAGG ACItrTCTTC AGACGGCAAT GACGGGACAC CCCCTTCCAC TTCAACCACC. 

CACAGGGCACTAAGG PC01 
TTTGCTTCTGACACA PC02 

0 . . .CCATCTATTG CTTACATTTG 

5* PC02 TITO 
0 . . .GCTAGATAAC CMSXZnJJJl 



0 ... (XATCTATTG CTTACATTTG 
. :::::::::: : 1 1 : : x 1 : 

1 . . -GGTAGATAAC GAATGTAAAC 

1 TTTG 
0 . . .GGTAGATAAC GAATGTAAAC 

0 • • .CCATCTATTG CTTACATTTG 

5' PC02 TTTG 

1 . . .GGTAGATAAC GAATGTAAAC 

1 TTTG 

5* PC 02 TTTG 
0 ...GGTACAXAAC GAATGTAAAC 



CTTCIGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCIGOCCTTA CTC OX ' I G'IX ; GGGCAAGGTG AAGTTGGTGG. . . 

{$ ft -« GCAAT GACGGGACAC 5» PC01 

CTTCIGACAC A ft 

1 1 1 1 1 m » i 

GAAGACTGTG TTGACACAAG TGATCGTTOG TGGACZGAGG ACTCCiCTTC AGACGGCAAT GACGGGACAC CCCGTICCAC TTCAACCACC. 

CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CT OXClGll GGGCAAGGTG AAGTTGGTGG... 
GAAGACTGTG TTGACACAAG TGA TC GT TOG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC 

CTTCIGraC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTCCCCTTA CTGCCCTCTG GGGCAAGGTG AAGTTGGTGG. . . 
GAAGACTGTG TTGACACAAG TCATOGTTCG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC CCCCTTCCAC TTCAACCACC... 

CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGCCCTCTG GGGCAAGGTG AAGTTGGTGG. . . 

ft -* GCAAT GACGGGACAC 5' PC01 

CTICTGACAC A ^ ft 

GAAGACTGTG TTGACACAAG TGATCGTTOG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC 

CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG ' ll 'l U l ljTlA CTGCCCTGTG GGGCAAGGTG AAGTTGGTGG... 

ffg GCAAT GACGGGACAC 5* PC01 

CTTCTGACAC A ■« ft" ft 

GAACACTGTG TTGACACAAG TGATCGTTOG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC CCCGTTCCAC TTCAACCACC... 



FIG. 4-2 , rff i; > ^ isf dWTPs 

T 

0 CCATCTATTG CTTACATTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGCCCTGTG GGGCAAGGTG AAGTTGGTGG. . . 
_ 1 s s t : ss sss ;» »»»! tt»?t :t; it :::st:::r: :::t:::;is :r:t::rrt: 

2 GGTAGATAAC GAATGTAAAC GAAGACTGTG TTGACACAAG TGAICGTTGG TGGACTGAGG ACICCTCTTC AGACGGCAAT GACGGGACAC 

2 TTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGCCCTGTG 

, omoMc gaatctaAM iU&HdM 4a&H&& l&f&H-M iaiiiii^ ii^a^iiii 

1 TTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGUUL'IUIG GGGCAAGGTG AA G TlUJl U i. . . 
_ : : : : ::t;:;: ;;: :::::::::: :::::::::: :::::::::: 

2 AAAC GAAGACTGTG TTGACACAAG TGATCCTTGC TGGACTGAGG ACTC CTCTTC AGACGGCAAT GACGGGACAC 

2 TTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGCCCTGTG CGGCAAGGTG AA GTTGGTGG . . . 

0 GGTAGATAAC GAATGTAAAC GAAGACTGTG TTGACACAAG TGATCGTTGG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC CCCGTTCCAC TICAACcJicC. . . 

J fctt* H 7 — — A' 

0 CCATCTATTG CTTACATTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGCCCTGTG GGGCAAGGTG AACTTGGTGG. . . 

f$ft GCAAT GACGGGACAC 5» PC01 

5' PC02 TTTG CTTCTGACAC A ft 

£ GGTAGATAAC GAATGTAAAC GAAGACTGTG TTGACACAAG TGATCGTTGG TGGACTGAGG AC TCCTCT T C AGACGGCAAT GACGGGACAC 

2 TTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGCCGTTA CTGCCCTGTG 

_ _ ::::: : 1 1 ; t ; : : : : 

ft GCAAT GACGGGACAC 5* PC01 

5' PC02 TTTG CTTCTGACAC A — > ff ft 

1 GGTAGATAAC GAATGTAAAC GAAGACTGTG TTGACACAAG TGATCGTTGG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC 

1 TTTG CTTCTGACAC AACTGTGTTC ACTAGCAACC ACCTGACTCC TGAGGAGAAG TCTGOCCTTA CTGCCCTGTG GGGCAAGGTG AA GTTGGTG G . . » 

! » 1 1 j ::::::::: r 
f$ft *■ GCAAT GACGGGACAC 5* PC01 

5* PC02 TTTG CTTCTGACAC A 
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0 » « -GGTAGATAAC GAATGTAAAC GAAGACTGTG TTGACACAAG TGAT03TTGG TGGACTGAGG ACTCCTCTTC AGACGGCAAT GACGGGACAC CCCCTTCCAC TTCAACCACC. . , 
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